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neuropeptides and the neurochemical mechanis.ms involved - 

autonomic nervous system --'ncr^-or, t =- - - 

^ --net. on. I aiso worked closelv w^' th a 

colleague who xs a pharmacokineticist and have ceve^-a^ ' 
pubUcations relating to drug disposition. Dunne ^.y'five yea^s 
with ENVIRON, my consulting work has focused on U.S. Pood and 
Drug Adminiseration (FDA) regulation of drugs, biologies, and 
medical devices. x have assisted many clients in navigating the 
FDA approval process and am currently developing my own cract^' 
m Houston, Texas that emphasizes providing tecnnical a.^ ' 
regulatory support to small to medium-sized biotechnolo^ 
companies. i have experience with both chemically-syr.th;sized 
arug products as well as products of biotechnology. i consMe^ 
myself an expert in pharmacology and toxicology and t'^e FDA^ 
regulation of drug products of all types, regardless o^ c.e 
chemical nature of the substance. The details n-' 
;^Tid ^ i^c^ - - ce.ails o. my experience 

and a l.st or my pur^lications are in my Curricul-um V-' tae ,3 
attached as Exhibit 1. 



2. I was asked by Dr. Jane Licata to assist -^e^ ^n -^e 
preparation of her response to the Patent Examiner conce^-^ng f^e 
metnod of delivering genes to the central nervous sys-e.'o'^'! " 
mamxr^al. She provided me with the specification as we' ■ a= -e 
Examiner's response dated SeptemJoer 13, 1996. 

3. In order to demonstrate therapeutic -ti]i-v- ^ ^• 

'ii^cuLic .^tiii^y It IS necessarv 

.0 de.TOP.str^te a pharm,acological effect. Byde--Vt^o- - 
Phar^cclosical effect is an effect of a drug or cfce.rcal'ager- 
that^affects livr.g processes (as defined in Good,,an and G.iJn-. 

"le t-nar3iacoiog;caJ Sasis of Tbe—oeu-ir=: c=,- ■ " ' 

*^.cr^^^^euuxc^ , Section ; "xr^^-t ^) 

Delivery of a gene to cells in the central nervous syst;m*7c;^r " 
ana subsequent expression of those genes is part of a 'U"^a 
process, and, therefore, a pharm.acological ef^e- 
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horr.one release induced by a drug would be a pharr.acologic 

effect. Therefore, the data described in the specification are 
der.onstrative of therapeutic utility. 



The fact that the specification describe? a novel delivo---.^ -.v.^ 



----J 



for a gene is an important consideration for the pharmacologist. 
This is because a therapy cannot be successful unless the target 
cells in the body are reached and effectively altered. Using the 
data described in the specification in Exartples 4 and 5 (pages 
25-25 of the specification) , one of skill would have assurance 
that the invention would result in delivery of a gene to the 
target cells, the CNS, and be followed by expression of the gene 
in these target cells. 

Further, the fact that the specification describes an experiment 
in animals in Examples 4 and 5 where the viral vector was 
administered through corneal abrasion indicates to one of skill 
that other peripheral routes of administration (intravenous 
injection for example) would also be suitable. This is because 
fundamental principles of pharmacokinetics indicate that although 
the rate and extent of absorption m.ay be affected by route of 
adm.inistration , all routes will result in levels of the 
adm.inistered substance appearing in the system.ic circulation and 
thus available for pharmLacologic activity ( Goocrnan and Gilman's 
Tke Pkarxacological Basis of Therapeu::ics , pp. 5-11; Exhibit 3). 
Corneal abrasion is simioly one route of peripheral 
adm.inistration . 

4. It is a fundamental principle that pharm.acological effect 
data are directly applicable to a dem^ons tration of therapeutic 
utility. Such data are routinely req^^ested and accepted by the 
FDA. If a substance shows good pharm.acclogical activity in vivo 
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in ani.Tials, these data can be used for choosing a dosing strategy 
in huiTians. This is all part of the standard drug development 
process, has been so for two decades, and is not a novel concept. 
The information contained in the specification provides such data 
that would be used, in conjunction with aeneral knowl edae about 
the physiological system to be m.anipulated, to establish a 
strategy for use of such a delivery system in humans. 



Finally, there is an important difference between therapeutic 
utility and therapeutic effect or benefit. In vivo animal data 
provide information on utility. The therapeutic effect or 
benefit of a treatm.ent strategy, however, is the standard applied 
in the drug approval process which is handled by the FDA. 

5. The Examiner asserts that the data described in a paper by 
Dobson et al . (198 9) teaches delivery of a gene to the CNS of 
mice. Careful review of this paper, however, demonstrates that 
the authors describe only oeriohera i nervous system delivery. 
The spinal ganglia that are shown to have taken up the viral 
vector are actually located outside the CNS (Figure 5 in Dobson 
et al. 1989). The CNS is com.prised exclusively of the brain and 
spinal cord. Spinal ganglia are located outside the CNS (see 
discussion in Landsberg, L. And J, 3. Young, 1994, Harrison ' s 
Principles of Internal Xedicine , pp. 412-413; Exhibit 4). The 
CNS is protected from exposure to foreign compounds (such as 
viruses) by the blood-brain barrier, a series of tight junctions 
at capillaries within the CNS (pg. 487 in Harrison' s Principles 
of Internal Medicine; Exhibit 5). Th^^refore, in order for an 
agent to enter the CNS after injection into the peripheral 
system:, it must be able to cross this barrier. Many therapeutic 
agents cannot cross this barrier and as a result are ineffective 
for treating clinical conditions that are caused by pertubations 
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As a result, the fact that someone has shown the ability of a 
viral vector to infect cells in the peripheral nervous system (as 
in Dobson et al . ISSS) would not imply Lo one of iskill that that 
same vector would infect and successfully express genes in cells 
of the CNS. A phanr.acologis t would be convinced by data such as 
is seen in the specification (Examples 4 and 5) that the subject 
of the invention is capable of CNS infection and successful gene 
expression in a mammal. 

I kerehy declare that all statements herein of my own 
knowledge are true and that all statements made on information or 
belief are believed to be true; and further that zhose 
statements were made with the knowledge that willful statements 
and the like so made are punishable by fine or by imiVrisonment , 
or both, under Section 1001 of Title 18 of the United States 
Code, and that such willful statements may jeopardize the 
validity of the application, any patent issuing thereupon, or any 
patent to which this verified statement is directed. 

Date Laura M. Plunkett 



